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EXAMINER'S ANSWER DATED 2 SEPTEMBER 2009 IN ACCORDANCE WITH 
37 C.F.R. § 41.41 

In response to the final Office Action dated November 20, 2008 which finally rejected 
claims 1 to 23 in the above-identified application, please consider the arguments set forth below. 
Applicants submit the subject Reply Brief as a substitute Appeal Brief as provided for by MPEP 
§1208, Part I, because the Examiner's Answer cited a new ground of rejection by presenting new 
arguments for which Applicants have not been "given a fair opportunity to react" (see In re 
Kromg, 539 F.2d 1300, 1302-03 (CCPA 1976)). In particular, the Examiner has cited additional 
portions of the cited reference for which Applicants have not had a chance to respond. In order to 
facilitate the Board's consideration of this Reply Brief, Applicants use bold text to present new 
arguments made for the first time herein in response to the new basis of rejection presented for the 
first time in the Examiner's Answer. 
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A. Real Party in Interest 

EMC CORPORATION, a Massachusetts corporation having a place of business at 171 
South Street, Hopkinton, MA 01748-9103 is the real party in interest by way of an assignment 
executed on December 12, 2001 and December 14, 2001 by the inventors and recorded on reel 
012722, frame 0065 on March 15, 2002. 

B. Related Appeals and Interferences 

None. 

C. Status of the Claims 

Claims 1 to 23 remain rejected. Claims 1 to 23 are appealed. In particular, claims 1 to 22 
are rejected under 35 U.S.C. § 102(e) as being anticipated by Peters et al. (U.S. Patent Number 
5,884,284 hereinafter "Peters"). Claim 23 stands rejected under 35 U.S.C. § 103(a) as being 
obvious over Peters in view of Bromley et al (U.S. Patent Number 7,099,900 hereinafter 
"Bromley"). 



D. Status of Amendments 

No Amendments were filed subsequent to the Final Office Action dated November 20, 

2008. 
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E. Summary of Claimed Subject Matter 

Independent claim 1 is directed to a method of managing workflows in a service provider 
environment in which a service provider provides data storage resources 24a-24f to a customer 
(see, for example, FIG. 1 of Applicants' specification). The method includes providing the 
customer with a list of types of work order requests to select work to be performed based on a 
permission level defining a level of access to the data storage resources 24a-24f allowed to the 
customer (see, for example, FIG. 8 and page 14, lines 18 to 20 of Applicants' specification). The 
work order requests include requests to manage configuration of the data storage resources 
provided to the customer (see, for example, page 11, lines 19 to 22 of Applicants' specification). 
The method also includes receiving a selection of a type of work order request from the customer 
prior to performance of work associated with the selection, enabling the customer to generate a 
work order request of the selected type in a work order request submission, creating a database 
object based on the work order request and storing the database object in a database 26 (see, for 
example, page 11, lines 19 to 21 of Applicants' specification). The list of the types of work order 
requests includes at least one of requests to create a mirror or to restore remote mirroring (see, for 
example, page 11, lines 19 to 22 of Applicants' specification). 

Independent claim 21 is a computer program product claim having corresponding features 
to claim 1 (see, for example, FIGS. 1 and 8, page 1 1 lines 18 to 22 and page 14, lines 18 to 20 of 
Applicants' specification). 

Independent claim 22 is an apparatus claim with all the elements being means-for claim 
elements under 35 U.S.C. § 112, paragraph 6 and having corresponding features to claim 1 (see, 
for example, FIGS. 1 and 8, page 1 1 lines 18 to 22 and page 14, lines 18 to 20 of Applicants' 
specification). 
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F. Grounds of Rejections to Be Reviewed On Appeal 

1. Whether claims 1 to 22 are unpatentable under 35 U.S.C. § 102(e) as being anticipated 
by Peters. 

2. Whether dependent claim 23 is unpatentable under 35 U.S.C. § 103(a) as being obvious 
over Peters in view of Bromley. 

G. Argument. 

1. Claims 1, 5. 7 to 1 1 and 14 to 22 are patentable under 35 U.S.C. §102fe) over Peters. 
Claims 1 to 22 stand or fall together 

Applicants respectfully submit that independent claims 1,21 and 22 are not anticipated by 
Peters at least because Peters does not contain the claim elements discussed below for reasons 
described herein and in previous office action responses as noted below. Furthermore, it is 
submitted that the Examiner's inconsistent use of the claim terms constitutes a clear error in the 
rejection. 

a) The cited art does not disclose or suggest all the claim elements to establish a prima 
facie case of anticipation. 

Claim 1 is directed to a method of managing workflows in a service provider environment 
in which a service provider provides data storage resources to a customer. The method includes 
providing the customer with a list of types of work order requests to select work to be performed 
based on a permission level defining a level of access to the data storage resources allowed to the 
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customer. The work order requests include requests to manage configuration of the data storage 
resources provided to the customer. The method also includes receiving a selection of a type of 
work order request from the customer prior to performance of work associated with the selection, 
enabling the customer to generate a work order request of the selected type in a work order 
request submission, creating a database object based on the work order request and storing the 
database object in a database. The list of the types of work order requests includes at least one of 
requests to create a mirror or to restore remote mirroring. 

"A claim is anticipated only if each and every element as set forth in the claim is found, 
either expressly or inherently described, in a single prior art reference" (Verdegaal Bros, v. Union 
Oil Co. of California. 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987)). 

i) Peters does not disclose or suggest the claim limitation of a list of the types of work 
order requests includes at least one of requests to create a mirror or to restore remote mirroring of 
independent claims 1,21 and 22 . 

Peters discloses a system that "creates, maintains, processes and analyzes individual users 
for telecommunication services" (see Abstract of Peters). Peters does not disclose or suggest 
mirroring much less a list of the types of work requests that include creating a mirror or restoring 
a remote mirror. The Examiner has cited column 10, lines 22 to 29 of Peters as support for 
"restoring remote mirroring" (see page 3 of the Final Office Action date November 20, 2008) 
which recites: 

The customer service functions provide the user with information 
needed to serve customers. These functions include the FCP function and 
the RMD function. The FCP function allows the user to perform certain 
functions when operating a draw or add systems front counter. The RMD 
function keeps track of the payment arrangements and miscellaneous 
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reminder messages that the user may have entered regarding the various 
subscriber accounts. 

The Examiner's rationale states that "the method of allowing the user to access, modify and 
update work order remotely corresponds to the claimed limitation" (see page 3 of the Office 
Action dated November 20, 2008). Applicants submit that the Examiner's statement would not be 
understood by one of ordinary skill in the art at least because the cited passage mentions nothing 
about work order requests or restoring remote mirroring. In fact the Examiner has ignored the 
word "mirroring" in her rationale. Applicants respectfully submit that the terms "mirror" and 
"mirroring" have meaning to one of ordinary skill in the art. For instance, mirroring is a "means 
of protecting data . . .by duplicating it, in its entirety on a second disk" (see page 293 of the 
Microsoft Computer Dictionary, Fourth Edition included herein) or, put another way, mirroring 
"is the replication of logical disk volumes onto separate physical hard disks in real time to ensure 
continuous availability" ( http://en.wikipedia.orq/wiki/Disk mirroring included herein). Nothing 
in the cited passage in Peters teaches mirroring much less restoring remote mirroring whatsoever 
to one of ordinary skill in the art. 

Rather than teaching creating a mirror or restoring a remote mirror, Peters teaches, in the 
cited passage, a Reminder Maintenance Display (RMD) function for tracking of the payment 
arrangements and miscellaneous reminder messages and a Front Counter Processing (FCP) 
function to allow a user "to perform certain functions when operating a draw or add systems front 
counter" (see column 10, lines 22 to 29 of Peters). Again, neither of these functions in Peters 
teaches restoring remote mirroring or creating a mirror. Therefore, Peters does not disclose or 
suggest a list of types of work order requests including at least one of requests to create a mirror 
or to restore remote mirroring as recited in claim 1. 
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In response to Applicants' arguments that the Examiner has ignored "mirroring" the 

Examiner introduced new support for her argument by stating that Peters discloses "duplicating" 

and refers Applicants to a portion of Peters (see page 9 of the Final Office Action dated November 

20, 2008) that recites: 

The print function allows the user to print a subscriber report, a copy of a 
work order or service order, an invoice, or a subscriber's transaction history. The 
function includes: printing a transaction history, printing a duplicate invoice, 
printing a current DPL screen, printing a trouble order, and printing a work order 
(column 8, lines 68 to column 9, line 4 of Peters). 

Applicants respectfully submit that this section of Peters merely describes printing a duplicate 

invoice and printing a work order. This section of Peters does not mention mirroring or that 

printing a duplicate invoice can be selected from a list of types of work order requests alleged by 

the Examiner to be found at Column 19, lines 4 to 9 of Peters (see page 3 of the Final Office 

Action date November 20, 2008). 

In the Examiner's Answer, the Examiner attempted to provide further support to 

counter Applicants' argument that the Examiner has ignored mirroring by citing an 

additional portion of Peters, Column 15, lines 1 to 17 that the Examiner indicates teaches 

output to an output device the copying to an output device 
corresponds to creating a mirror since it is a copy of the actual document 
saved in a different location, the method of printing to a print device is 
duplicating or mirroring a copy of the document in a dedicated user terminal 
which is different than the central database (see page 10 of the Examiner's 
answer). 



In particular, the cited portion states: 

A work order entry option 166 allows a user to enter and schedule 
work orders to connect and disconnect subscribers. A print option 168 allows 
the user to print a subscriber record, copy of the work order or service 
order, invoice or a subscriber's transaction history. The printed record may 
be output on either the output device 80 or a printer which is specifically 
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comparable dedicated to user terminal 56 (see column 15, lines 1 to 7 of 
Peters). 



However, Applicants respectfully submit that the Examiner continues to ignore the 

definition of mirroring used by one of ordinary skill in art by failing to recognize that 

mirroring means replication of logical disk volumes onto separate physical hard disks . One 

of ordinary skill in the art would not consider printing a document to be mirroring. 

Moreover, the print option 168 is separate from a work order entry option 166, so that 

Peters uses work orders to connect and disconnect subscribers and not for mirroring even 

allowing for the Examiner's interpretation that a printing is mirroring. 

The Examiner also suggests that other portions in Peters teach mirroring (see page 9 of the 

Final Office action) such as the portion of Peters that recites: 

Other databases are maintained for each CCI office for: alternate addresses, 
work orders, service orders, jobs, street names, franchise information, debit/credit 
codes, apartments, and campaigns. This is further shown in FIG. 11, and discussed 
below in the section hereof about FIG. 1 1 (see column 6, lines 32 to 37 of Peters). 

However, this portion of Peters mentions nothing about mirroring or even that these work orders 

are from a list of types of work orders requests alleged by the Examiner to be found at Column 19, 

lines 4 to 9 of Peters (see page 3 of the Final Office Action date November 20, 2008). 

Furthermore, if the Examiner is suggesting that "alternate addresses" is mirroring, then Applicants 

respectfully submit that the Examiner is mistaken. As one of ordinary skill in the art would 

appreciate, an alternate address is merely another address to locate a customer and is also called a 

secondary address and is not a copy of another address. Nor does an alternate address or any 

other term in the cited section teach a list of types of work order requests including at least one of 

requests to create a mirror or to restore remote mirroring as recited in claims 1, 21 and 22. 
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In the Examiner's Answer, the Examiner attempted to provide further support to 
counter Applicants' argument that Peters fails to disclose a list of the types of work order 
requests that includes at least one request to create a mirror or to restore remote mirroring 
by stating: 

Peters at Col. 3, lines 59-65 and col. 4-5, lines 63-67 and lines 1-4 
respectively, clearly discloses the user database which is different than the 
central database shown in Col. 5, lines 1-4, and since the user sign up with 
user ID and password it is clearly shows that the user is remote to the central 
database (see page 10 of the Examiner's Answer). 

Again, these cited portions of Peters mention nothing about mirroring or work orders much 

less work orders that are from a list of types of work orders requests alleged by the 

Examiner to be found at Column 19, lines 4 to 9 of Peters. 

Moreover, for the record, the Examiner has misstated Applicants' position with respect to 

mirroring by alleging that Applicants have said duplicating is mirroring (see page 9 of the Final 

Office Action date November 20, 2008). In particular, Applicants' previous Office Action 

response states that: 

... the terms "mirror" and "mirroring" have meaning to one of ordinary 
skill in the art. For instance, mirroring is a "means of protecting data . . .by 
duplicating it, in its entirety on a second disk " (see page 293 of the Microsoft 
Computer Dictionary, Fourth Edition included herein) or put another way "is the 
replication of logical disk volumes onto separate physical hard disks in real time to 
ensure continuous availability" (http : //en . wikip edia. or g/wiki/Di sk_mirroring 
(emphasis added, see pages 3 and 4 of the Office Action response dated September 
11,2008) 



The Examiner has only focused on the word "duplicating" and has ignored the complete sentence 
which includes "duplicating in its entirety on a second disk." Therefore, Peters does not teach 
mirroring or restoring remote mirroring, much less a list of types of work order requests including 
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at least one of requests to create a mirror or to restore remote mirroring as recited in claims 1,21 
and 22. 

Therefore, based on at least the foregoing remarks, the Examiner has not provided 
adequate support to show that Peters teaches a list of types of work order requests that including at 
least one of requests to create a mirror or to restore remote mirroring. 

In view of the above, it is submitted that a proper prima facie anticipation rejection has not 
been made, at least because at least one of the claim elements discussed above is not taught by the 
cited reference. Accordingly, Applicants respectfully request that the art rejection be withdrawn. 

if) Peters does not disclose or suggest the claim limitation of "work order requests 
comprising requests to manage configuration of the data storage resources provided to the 
customer" of independent claims 1,21 and 22 . 

The Examiner cites column 5, lines 42 to 46 of Peters (see page 3 of the Final Office 

Action dated November 20, 2008): 

The supervisor or system administrator may choose to allow 
different levels of access to applications and subscriber information 
depending on a user's job description. Reports summarizing various 
subscriber and cable activities may be generated by users on terminals 56. 

The Examiner has further stated that this: 

. . . cited portion of Peters discloses the method of allowing the system 
administrator to choose to allow different levels of access to the application 
corresponds to the method of manage configuration since changing the level of 
access means changing the configuration, (see pages 9 and 10 of the Final Office 
Action dated November 20, 2008) 
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However, Applicants respectfully submit that this portion of Peters teaches nothing about work 
order requests much less work order requests that include requests to manage configuration of the 
data storage resources provided to a customer. Applicants respectfully submit that a system 
administrator is not a work order request using the plain meaning of the term. 

Furthermore, the only storage resources mentioned in Peters is data storage 68, but none of 
the work order requests in Peters are related to data storage 68 (see, for example, FIG. 1 and 
Column 4, line 54 to Column 5, line 8 of Peters). Nor do Peters' work order requests involve any 
management of configuration of the data storage resources (see, for example, Column 19, lines 4 
to 9 of Peters which the Examiner has indicated teaches a list of types of work order requests 
(page 3 of the Final Office Action dated November 20, 2008) and column 5, lines 42 to 46 which 
the Examiner has indicated teaches work order requests to manage configuration of the data 
storage resources provide to the customer (page 3 of the Final Office Action dated November 20, 
2008)). Therefore, Peters does not teach that work order requests including requests to manage 
configuration of data storage resources provided to a customer. 

b) The Examiner has not reasonably used interpretations of claim terms consistently in 
Peters for claims 1,21 and 22. 

In particular, the Examiner has not used consistently the recited "list of the types of work 
order requests" so that the claim limitation of "the list of the types of work order requests includes 
at least one of requests to create a mirror or to restore remote mirroring" in independent claims 1, 
21 and 23 is not found in Peters. 

The Examiner has stated that a list of the types of work order requests is taught in Peters 
(see page 3 of the Final Office Action dated November 20, 2008) which recites: 
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Turning back to FIG. 12, a typical report menu according to the present 
invention would give the user choices between several reports to generate. Once a 
user selects a specific report to be generated, the information relevant to the report 
is compiled by the server 66 from the files stored in central storage device 68 (see 
Column 19, lines 4 to 9 of Peters). 

FIG. 12 of Peters depicts a list that includes a Returned Work Order Report; Scheduled Work 

Order Report; Daily Activity Report; Drop Burial List; Drop Burial Past Due List; Drop Burial 

Summary; Pending Disconnect Work Order Request; Multiple Orders, Same Address; Repeat Call 

Report and Unscheduled Work Order Report (See FIG. 12 of Peters). However, none of these 

alleged types of work order requests in this list mentions mirroring much less restoring remote 

mirroring. 

The Examiner parsed the claim limitation that includes "the list of the types of work order 

requests includes at least one of requests to create a mirror or to restore remote mirroring" into 

two parts. The Examiner alleges that support for the first portion of the parsed phrase that 

includes "list of the types of works requests comprise at least one of requests to" is taught in 

Peters (see page 3 of the Final Office Action) which recites: 

The databases are maintained, processed, analyzed, and a variety of reports 
and bills are generated. In the CCI preferred embodiment, the functions are 
categorized as (1) DPL (display) User functions, (2) SAM menu user functions, 
and (3) supervisor functions and reports. The DPL user functions and SAM menu 
user functions are intended primarily for review or modification of individual data 
records (see Column 7, lines 44 to 51 of Peters). 

The Examiner further alleges that this portion of Peters teaches "the method of displaying al[sic] 

functions corresponds to list of the types of work order requests" (see page 3 of the Final Office 

Action date November 20, 2008). However, this cited portion of Peters does not teach work 

orders or work orders requests at all. Also, this cited portion of Peters does not teach a list of the 

types of works orders requests alleged by the Examiner to be found at Column 19, lines 4 to 9 of 

Peters nor is there any logical relationship with that section of Peters at all. 
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For the second portion of the parsed phrase, the Examiner alleges that support for 

"restoring remote mirroring" is taught in Peters (see page 3 of the Office Action) by citing: 

The customer service functions provide the user with information needed to 
serve customers. These functions include the FCP function and the RMD function. 
The FCP function allows the user to perform certain functions when operating a 
draw or add systems front counter. The RMD function keeps track of the payment 
arrangements and miscellaneous reminder messages that the user may have entered 
regarding the various subscriber accounts (see column 10, lines 22 to 29 of Peters). 

The Examiner's rationale states that "the method of allowing user [sic] to access and update work 

order [sic] remotely corresponds to the claimed limitation" (see page 3 of the Final Office 

Action). Again, this cited portion of Peters mentions nothing about work order requests much less 

a list of the types of works order requests that the Examiner alleges are found at Column 19, lines 

4 to 9 of Peters. Furthermore, this cited portion has nothing to do with the first parsed portion 

found at column 7, lines 49 to 51 of Peters. 

Furthermore, as indicated above, the Examiner's Answer indicates that printing is 
mirroring (see page 10 of the Examiner's Answer). However, Peters, in the portion cited by 
the Examiner, indicates that the print option 168 is separate from a work order entry option 
166, so that Peters uses work orders to connect and disconnect subscribers and not for 
printing. However, the Examiner has ignored how Peters uses work orders and therefore 
has presented an inconsistent argument. 

Moreover, Applicants submit that one of ordinary skill in the art would not have looked to 
the Peters reference to find the recited claim elements. Applicants' claims are directed towards 
work order requests related to data storage resources whereas Peters does include work orders but 
they refer to work orders to provide telecommunications service to a customer. The only storage 
resources mentioned in Peters is data storage 68 and though the user has access to data storage, 
none of the work order requests are related to data storage 68 (see, for example, FIG. 1 and 
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Column 4, line 54 to Column 5, line 8 of Peters). Applicants note that presumably the Examiner 
found this reference because she performed a search with "work order" as a search term; however 
her analysis completely ignores what the term "work order" means and how it is actually used in 
the Peters reference. Instead, the Examiner has focused on other portions of Peters not related to 
work orders themselves. The Examiner has justified her approach by stating that "it is a well 
settled rule that a reference must be considered not only for what it expressly teaches but also 
what it fairly suggests" and "it is equally well settled rule that what a reference can be said to 
fairly suggest relates to the concepts fairly contained, and is not limited by the specific structure 
chosen to illustrate such concepts" (see pages 8 and 9 of the Final Office Action date November 
20, 2008). However, the Examiner has failed to recognize that the operative words are "fairly 
suggests." One of ordinary skill in the art could not possibly have found that the Peters reference 
"fairly suggests" work order requests comprising requests to manage configuration of data storage 
resources provided to a customer or a list of types of work order requests including at least one of 
requests to create a mirror or to restore remote mirroring. Instead, the Examiner has misapplied 
sections of Peters not related to work orders taught by Peters to justify her conclusions. Thus, by 
citing art that has no relevance to Applicants' claimed invention, the Examiner has drawn 
conclusions different from what one of ordinary skill in the art would conclude. 

Applicants respectfully submit that the Examiner's use of claim terms in the Examiner's 
analysis of the Peters reference is inconsistent and constitutes a clear error in the rejection. 
Therefore, Applicants respectfully submit that the analysis and the rejection are flawed. 
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Claims 2 to 20 depend from and thus include the limitations of claim 1. Applicants submit 
that the Peters reference should be withdrawn with respect to 2 to 20 for at least the foregoing 
reasons presented for claim 1. 

In view of the above, it is submitted that a proper prima facie rejection has not been made, 
at least because not all of the claim elements of independent claims 1,21 and 22 as discussed 
above are not disclosed or suggested in Peters. Furthermore, because the Examiner has not 
provided consistent rationale for identifying the claim terms in the art understandable by one of 
ordinary skill in the art, it is submitted that there is clear error in the rejection. Accordingly, 
Applicants respectfully request that the art rejection be withdrawn. 

2. Dependent claim 23 is patentable under 35 U.S.C. § 103(a) over Peters in view of 
Bromley. 

Dependent claim 23 depends on independent claim 22. Applicants respectfully submit that 
claim 23 is allowable for at least the same foregoing reasons presented with respect to claim 22. 

H. Claims Appendix 

See attachment Al . 

I. Evidence Appendix 

None. 



J. Related Proceedings 
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None. 
Conclusion 

In view of the above, Applicants submit that Claims 1 to 23 and the entire case are in 
condition for allowance and should be sent to issue and such action is respectfully requested. 

No fees are believed to be due for this Reply Brief; however, if any fees are due, please 
apply such fees to Deposit Account No. 50-0845 referencing Attorney Docket: EMC-034PUS. 



Date: //<> c/ 3A^c< Slop? 

Daly, Crowley, Mofford & Durkee, LLP 
354A Turnpike Street - Suite 301 A 
Canton, MA 02021-2714 
Telephone: (781) 401-9988 ext. 123 
Facsimile: (781)401-9966 
atm@dc-m.com 

Attachments: 

Al . Claims currently in the application 

A2. Verdegaal Bros, v. Union Oil Co. of California . 814 F.2d 628. 631. 2 USPQ2d 
1051, 1053 (Fed. Cir. 1987) 

A3. Page 293 of the Microsoft Computer Dictionary, Fourth Edition 
A4. Web page from http ://en . wikipedia. or g/wiki/Disk_mirroring 



Respectfully submitted, 




Anthony T. Mo'osey 
Reg. No. 55,773 
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Al : Claims Currently in the Application 

LISTING OF CLAIMS : 

1 1 . (Previously Presented) A method of managing workflows in a service provider 

2 environment in which a service provider provides data storage resources to a customer, 

3 comprising: 

4 providing the customer with a list of types of work order requests to select work to be 



5 performed based on a permission level defining a level of access to the data storage resources 

6 allowed to the customer, the work order requests comprising requests to manage configuration of 

7 the data storage resources provided to the customer, wherein the list of the types of work order 

8 requests comprises at least one of requests to: 



9 create a mirror; or 

10 restore remote mirroring; 

1 1 receiving a selection of a type of work order request from the customer prior to 

12 performance of work associated with the selection; 

13 enabling the customer to generate a work order request of the selected type in a work order 

14 request submission; 

15 creating a database object based on the work order request; and 

16 storing the database object in a database. 



1 



2. (Original) The method of claim 1, wherein enabling comprises: 
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2 providing to the customer at least one task screen corresponding to the selected type of 

3 work order request and usable by the customer to generate the work order request. 

1 3. (Original) The method of claim 1, wherein the work order request comprises values of 

2 parameters specific to the selected type of work order request. 

1 4. (Original) The method of claim 1, wherein the database object comprises elements that 

2 include a customer identifier and the selected type of work order request. 

1 5. (Original) The method of claim 4, wherein the elements further include a state to 

2 indicate status of the work order request. 

1 6. (Previously Presented) The method of claim 5, wherein the state is set to indicate a 

2 new work order request initially and later changed to indicate a closed work order request. 

1 7. (Original) The method of claim 5, further comprising: 

2 assigning a work order request identifier to the work order request; and 

3 providing the assigned work order request to the customer. 

1 8. (Original) The method of claim 7, wherein the database object is stored in the database 

2 as a table entry, the table entry including fields to store information associated with each of the 

3 elements. 
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1 9. (Original) The method of claim 8, wherein the elements further comprise the assigned 

2 work order request identifier and the work order request is stored in one of the fields in the table 

3 entry. 

1 10. (Previously Presented) The method of claim 9, further comprising: 

2 processing the work order request using the table entry, processing comprising attempting 

3 to perform any tasks required to satisfy the work order request; and 

4 updating the state based on the results of the processing. 

1 11. (Previously Presented) The method of claim 1 0, wherein updating comprises: 

2 marking the state to indicate that the work order request is closed if such tasks are 

3 performed successfully; and 

4 marking the state to indicate a failure if such tasks are not performed successfully. 

1 12. (Original) The method of claim 10, further comprising: 

2 generating a billable event when the work order request is closed; and 

3 storing the billable event in the database in association with the customer identifier and 

4 account information. 



1 13. (Original) The method of claim 1, wherein work order request submission is in the 

2 form of an email. 

1 14. (Original) The method of claim 1, wherein work order request submission is in the 

2 form of HTTP. 
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1 15. (Original) The method of claim 10, wherein processing is managed by a workflow 

2 automation that periodically queries the database to locate any new work order requests based on 

3 the state in the table entry for each work order request. 

1 16. (Currently Amended) The method of claim 15, wherein the processing, updating, and 

2 the generating and storing of the billable event are handled by the workflow automation. 

1 17. (Original) The method of claim 15, wherein the workflow automation invokes other 

2 processes needed to perform the work order request. 

1 18. (Original) The method of claim 10, wherein processing is managed manually by an 

2 administrator of the service provider. 

1 19. (Previously Presented) The method of claim 18, wherein the processing, updating, 

2 and the generating and storing of the billable event are handled manually by the service provider 

3 administrator. 

1 20. (Previously Presented) The method of claim 1 8, wherein the processing, updating, 

2 and the generating and storing of billable events are managed manually by the service provider 

3 administrator when the state indicates a failure. 



1 21. (Previously Presented) A computer program product residing on a computer-readable 

2 medium for managing workflows in a service provider environment in which a service provider 



Applicants: Stephen Todd et al. Attorney's Docket No.: EMC-034PUS 

Serial No. : 10/024,796 

Filed : December 19, 2001 

Page : 21 of 22 

3 provides data storage resources to a customer, the computer program product comprising 

4 instructions causing a computer to: 

5 provide the customer with a list of types of work order requests to select work to be 

6 performed based on a permission level defining a level of access to the data storage resources 

7 allowed to the customer, the work order requests comprising requests to manage configuration of 

8 the data storage resources provided to the customer, wherein the list of types of work order 

9 requests comprises at least one of requests to: 



10 create a mirror; or 

1 1 restore remote mirroring; 

12 receive a selection of a type of work order request from the customer prior to performance 

1 3 of work associated with the selection; 

14 enable the customer to generate a work order request of the selected type in a work order 

15 request submission; 

16 create a database object based on the work order request; and 

1 7 store the database object in a database. 

1 22. (Previously Presented) An apparatus for managing workflows in a service provider 

2 environment in which a service provider provides data storage resources to a customer, 

3 comprising: 

4 means for providing a customer with a list of types of work order requests to select work 

5 to be performed based on a permission level defining a level of access to the data storage 

6 resources allowed to the customer, the work order requests comprising requests to manage 

7 configuration of the data storage resources provided to the customer, wherein the list of the types 

8 of work order requests comprises at least one of requests to: 
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9 create a mirror; or 

10 restore remote mirroring; 

1 1 means for receiving a selection of a type of work order request from the customer prior to 

12 performance of work associated with the selection; 

1 3 means for enabling the customer to generate a work order request of the selected type in a 

14 work order request submission; 

15 means for creating a database object based on the work order request; and 

1 6 means for storing the database object in a database. 



1 



2 



23. (Previously Presented) The method of claim 1 wherein the list of the types of work 
order requests further comprises requests to split a business continuance volume (BCV). 
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LEXSEE 814 F. 2D 628 

Verdegaal Brothers, Inc., William Verdegaal, George Verdegaal, Appellees, v. Union 
Oil Company of California, BREA Agricultural Services, Inc., Appellants 

No. 86-1258 

UNITED STATES COURT OF APPEALS FOR THE FEDERAL CIRCUIT 

814 F.2d 628; 1987 U.S. App. LEXIS 175; 2 U.S.P.Q.2D (BNA) 1051 
March 12, 1987, Decided 



PRIOR HISTORY: [**1] 

Appealed from U.S. District Court for the Eastern 
District of California, Judge Coyle. 

DISPOSITION: 

Reversed. 



COUNSEL: 

Andrew J. Belansky, Christie, Parker & Hale, argued 
for Appellants. With him on the brief was David A. 
Dillard. 

John P. Sutton, Limbach, Limbach & Sutton, argued 
for Appellee. With him on the brief was Michael E. 
Dergosits. 

JUDGES: 

Markey, Chief Judge, and Davis and Nies, Circuit 
Judges. 

OPINION: 

[*630] NIES, Circuit Judge. 

Union Oil Company of California and Brea 
Agricultural Services, Inc. (collectively Union Oil) 
appeal from a judgment of the United States District 
Court for the Eastern District of California, No. 
CV-F-83-68 REC, entered on a jury verdict which 
declared U.S. Patent No. 4,310,343 ( '343), owned by 
Verdegaal Brothers, Inc., "valid" and claims 1, 2, and 4 
thereof infringed by Union Oil. Union Oil's motion for 



judgment notwithstanding the verdict (JNOV) was 
denied. We reverse. 



BACKGROUND 

The General Technology 

The patent in suit relates to a process for making 
certain known urea-sulfuric acid liquid fertilizer products. 
These products are made by reacting water, urea (a 
nitrogen-containing chemical), and sulfuric acid (a 
sulfur-containing [**2] chemical) in particular 
proportions. The nomenclature commonly used by the 
fertilizer industry refers to these fertilizer products 
numerically according to the percentages by weight of 
four fertilizer constituents in the following order: 
nitrogen, phosphorous, potassium, and sulfur. Thus, for 
example, a fertilizer containing 28% nitrogen, no 
phosphorous or potassium, and 9% sulfur is expressed 
numerically as 28-0-0-9. 

The Process of the '343 Patent 

The process disclosed in the '343 patent involves the 
chemical reaction between urea and sulfuric acid, which 
is referred to as an exothermic reaction because it gives 
off heat. To prevent high temperature buildup, the 
reaction is conducted in the presence of a nonreactive, 
nutritive heat sink which will absorb the heat of reaction. 
Specifically, a previously-made batch of liquid fertilizer 
- known as a "heel" - can serve as the heat sink to which 
more reactants are added. Claims 1 and 2 are 
representative: 
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1 . In a process for making a concentrated 
liquid fertilizer by reacting sulfuric acid 
and urea, to form an end product, the 
improvement comprising: 

a. providing a 
non-reactive, nutritive heat 
sink, capable [**3] of 
dissipating the heat of urea 
and sulfuric acid, in an 
amount at least 5% of the 
end product, 

b. adding water to the heat 
sink in an amount not 
greater than 15% of the end 
product, 

c. adding urea to the 
mixture in an amount of at 
least 50% of the total 
weight of the end product, 

d. adding concentrated 
sulfuric acid in an amount 
equal to at least 10% of the 
total weight of the end 
product. 

2. The process of claim 1 wherein the heat 
sink is recycled liquid fertilizer. 



Procedural History 

Verdegaal brought suit against Union Oil in the 
United States District Court for the Eastern District of 
California charging that certain processes employed by 
Union Oil for making liquid fertilizer products infringed 
all claims of its '343 patent. Union Oil defended on the 
grounds of noninfringement and patent invalidity under 
35 U.S.C. §§ 102, 103. The action was tried before a jury 
which returned a verdict consisting of answers to five 
questions. Pertinent here are its answers that the '343 
patent was "valid" over the prior art, and that certain of 
Union Oil's processes infringed claims 1, 2, and 4 of the 
patent. None were found to infringe [**4] claims 3 or 5. 
Based on the jury's verdict, the district court entered 
judgment in favor of Verdegaal. 

Having unsuccessfully moved for a directed verdict 
under Fed. R. Civ. P. 50(a), Union Oil timely filed a 
motion under Rule 50(b) for JNOV seeking a judgment 



that the claims of the '343 patent were invalid [*631] 
under sections 102 and 103. The district court denied the 
motion without opinion. 

II 

ISSUE PRESENTED 

Did the district court err in denying Union Oil's 
motion for JNOV with respect to the validity of claims 1, 
2, and 4 of the '343 patent? 

Ill 

Standard of Review 

When considering a motion for JNOV a district court 
must: (1) consider all of the evidence; (2) in a light most 
favorable to the non-moving party; (3) drawing all 
reasonable inferences favorable to that party; (4) without 
determining credibility of the witnesses; and (5) without 
substituting its choice for that of the jury's in deciding 
between conflicting elements of the evidence. Railroad 
Dynamics, Inc. v. A. Stucki Co., Ill F.2d 1506, 1512-13, 
220 U.S.P.Q. (BNA) 929, 936 (Fed. Cir. [**5] ), cert, 
denied, 469 U.S. 871, 83 L. Ed. 2d 150, 105 S. Ct. 220, 
224 U.S.P.Q. (BNA) 520 (1984); Cornell v. Sears, 
Roebuck & Co., Ill F.2d 1542, 1546, 220 U.S.P.Q. 
(BNA) 193, 197 (Fed. Cir. 1983). A district court should 
grant a motion for JNOV only when it is convinced upon 
the record before the jury that reasonable persons could 
not have reached a verdict for the nonmoving party. 
Railroad Dynamics, 111 F.2d at 1513, 220 U.S.P.Q. 
(BNA) at 936; Connell, 111 F.2d at 1546, 220 U.S.P.Q. 
(BNA) at 197. 

To reverse the district court's denial of the motion for 
JNOV, Union Oil must convince us that either the jury's 
factual findings are not supported by substantial 
evidence, or, if they are, that those findings cannot 
support the legal conclusions which necessarily were 
drawn by the jury in forming its verdict. See 
Perkin-Elmer Corp. v. Coinputervision Corp., 732 F.2d 
888, 893, 221 U.S.P.Q. (BNA) 669, 673 (Fed. Cir.), cert, 
denied, 469 U.S. 857, 83 L. Ed. 2d 120, 105 S. Ct. 187 
(1984), Railroad Dynamics, 111 F.2d at 1512, 220 
U.S.P.Q. (BNA) at 936. [**6] Substantial evidence is 
more than just a mere scintilla; it is such relevant 
evidence from the record taken as a whole as a reasonable 
mind might accept as adequate to support the finding 
under review. Consolidated Edison Co. v. NLRB, 305 
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U.S. 197, 229, 83 L. Ed. 126, 59 S. Ct. 206 (1938); 
Perkin-Elmer, 732 F.2d at 893, 221 U.S.P.Q. (BNA) at 
673; SS1H Equip. S.A. v. U.S. lnfi Trade Comm'n, 718 
F.2d 365, 371 n.10, 218 U.S.P.Q. (BNA) 678, 684 n.10 
(Fed. Cir. 1983). A trial court's denial of a motion for 
JNOV must stand unless the evidence is of such quality 
and weight that reasonable and fair-minded persons in the 
exercise of impartial judgment could not reasonably 
return the jury's verdict. Envirotech Corp. v. Al George. 
Inc., 730 F.2d 753, 758, 221 U.S.P.Q. (BNA) 473, 477 
(Fed. Cir. 1984). 

Our precedent holds that the presumption of validity 
afforded a U.S. patent by 35 U.S.C. § 282 requires that 
the [**7] party challenging validity prove the facts 
establishing invalidity by clear and convincing evidence. 
American Hoist & Derrick Co. v. Sowa & Sons, Inc., 725 
F.2d 1350, 1360, 220 U.S.P.Q. (BNA) 763, 770 (Fed. 
Cir.), cert, denied, 469 U.S. 821, 83 L. Ed. 2d 41, 105 S. 
Ct. 95 (1984). Thus, the precise question to be resolved in 
this case is whether Union Oil's evidence is so clear and 
convincing that reasonable jurors could only conclude 
that the claims in issue were invalid. See Perkin-Elmer, 
732 F.2d at 893, 221 U.S.P.Q. (BNA) at 673; Railroad 
Dynamics, 727 F.2d at 1 5 1 1 , 220 U.S.P.Q. (BNA) at 935. 

Anticipation 

A claim is anticipated only if each and every element 
as set forth in the claim is found, either expressly or 
inherently described, in a single prior art reference. See, 
e.g., Structural Rubber Prods. Co. v. Park Rubber Co., 
749 F.2d 707, 715, 223 U.S.P.Q. (BNA) 1264, 1270 
(Fed. Cir. 1984); Conneli, 722 F.2d at 1548, 220 
U.S.P.Q. (BNA) at 198; Kalman v. Kimberly-Clark 
Corp., 713 F.2d 760, 771, 218 U.S.P.Q. (BNA) 781, 789 
(Fed. Cir. 1983), [**8] cert, denied, 465 U.S. 1026, 79 L. 
Ed. 2d 687, 104 S. Ct. 1284, 224 U.S.P.Q. (BNA) 520 
(1984). Union Oil asserts that the subject claims of the 
'343 patent [*632] are anticipated under 35 U.S.C. § 
102(e) nl by the teachings found in the original 
application for U.S. Patent No. 4,315,763 to Stoller, 
which the jury was instructed was prior art. 

nl Section 102(e) provides: 

A person shall be entitled to a 
patent unless 

(e) the invention was 



described in a patent granted on an 
application for patent by another 
filed in the United States before the 
invention thereof by the applicant 
for patent, or on an international 
application by another who has 
fulfilled the requirements of 
paragraphs (1), (2), and (4) of 
section 371(c) of this title before 
the invention thereof by the 
applicant for patent. . . . 

From the jury's verdict of patent validity, we must 
presume [**9] that the jury concluded that Union Oil 
failed to prove by clear and convincing evidence that 
claims 1, 2, and 4 were anticipated by the Stoller patent. 
See Perkin-Elmer, 732 F.2d at 893, 221 U.S.P.Q. (BNA) 
at 673; Railroad Dynamics, 727 F.2d at 1516, 220 
U.S.P.Q. (BNA) at 939. Under the instructions of this 
case, this conclusion could have been reached only if the 
jury found that the Stoller patent did not disclose each 
and every element of the claimed inventions. Having 
reviewed the evidence, we conclude that substantial 
evidence does not support the jury's verdict, and, 
therefore, Union Oil's motion for JNOV on the grounds 
that the claims were anticipated should have been 
granted. 

The Stoller patent discloses processes for making 
both urea-phosphoric acid and urea-sulfuric acid 
fertilizers. Example 8 of Stoller specifically details a 
process for making 30-0-0-10 urea-sulfuric acid products. 
There is no dispute that Example 8 meets elements b, c, 
and d of claim 1, specifically the steps of adding water in 
an amount not greater than 1 5% of the product, urea in an 
amount of at least 50% of the product, and concentrated 
sulfuric acid in an amount [**10] of at least 10% of the 
product. Verdegaal disputes that Stoller teaches element 
a, the step of claim 1 of "providing a non-reactive, 
nutritive heat sink." As set forth in claim 2, the heat sink 
is recycled fertilizer. n2 

n2 Claim 4 is written in terms of approximate 
percentages of all reactants by weight of the end 
product. No argument is made that the process of 
claim 4 would result in a fertilizer product any 
different from that disclosed by Example 8 of 
Stoller. 



814 F.2d 628, *632; 1987 U.S. App. LEXIS 175. **10; 
2U.S.P.Q.2D (BNA) 1051 



Page 4 



The Stoller specification, beginning at column 7, line 
30, discloses: 

Once a batch of liquid product has 
been made, it can be used as a base for 
further manufacture. This is done by 
placing the liquid in a stirred vessel of 
appropriate size, adding urea in sufficient 
quantity to double the size of the finished 
batch, adding any water required for the 
formulation, and slowly adding the 
sulfuric acid while stirring. Leaving a heel 
of liquid in the vessel permits further 
manufacture to be conducted in a stirred 
fluid mass. 



This portion [**1 1] of the Stoller specification explicitly 
teaches that urea and sulfuric acid can be added to 
recycled fertilizer, i.e., a heel or base of previously-made 
product. Dr. Young, Union Oil's expert, so testified. 
Verdegaal presented no evidence to the contrary. 

Verdegaal first argues that Stoller does not anticipate 
because in Stoller's method sulfuric acid is added slowly, 
whereas the claimed process allows for rapid addition. 
However, there is no limitation in the subject claims with 
respect to the rate at which sulfuric acid is added, and, 
therefore, it is inappropriate for Verdegaal to rely on that 
distinction. See SS1H, 718 F.2d at 378, 218 U.S.P.Q. 
(BNA) at 689. It must be assumed that slow addition 
would not change the claimed process in any respect 
including the function of the recycled material as a heat 
sink. 

Verdegaal next argues that the testimony of Union 
Oil's experts with respect to what Stoller teaches could 
well have been discounted by the jury for bias. 
Discarding that testimony does not eliminate the 
reference itself as evidence or its uncontradicted 
disclosure that a base of recycled fertilizer in a process 
may be used to make more of the product. [**12] 

Verdegaal raises several variations of an argument, 
all of which focus on the [*6331 failure of Stoller to 
explicitly identify the heel in his process as a "heat sink." 
In essence, Verdegaal maintains that because Stoller did 
not recognize the "inventive concept" that the heel 
functioned as a heat sink, Stoller's process cannot 
anticipate. This argument is wrong as a matter of fact and 
law. Verdegaal's own expert, Dr. Bahme, admitted that 



Stoller discussed the problem of high temperature caused 
by the exothermic reaction, and that the heel could 
function as a heat sink. n3 In any event, Union Oil's 
burden of proof was limited to establishing that Stoller 
disclosed the same process. It did not have the additional 
burden of proving that Stoller recognized the heat sink 
capabilities of using a heel. Even assuming Stoller did 
not recognize that the heel of his process functioned as a 
heat sink, that property was inherently possessed by the 
heel in his disclosed process, and, thus, his process 
anticipates the claimed invention. See In re Oelrich, 666 
F.2d 578, 581, 212 U.S.P.Q. (BNA) 323, 326 (CCPA 
1981); In re Swinehart, 58 C.C.P.A. 1027, 439 F.2d 210, 
212-13, 169 U.S.P.Q. (BNA) 226, 229 (CCPA 1971). 
[**13] The pertinent issues are whether Stoller discloses 
the process of adding urea and sulfuric acid to a 
previously-made batch of product, and whether that base 
would in fact act as a heat sink. On the entirety of the 
record, these issues could only be resolved in the 
affirmative. 

n3 There is no dispute that the percentage of 
heel described in Stoller meets the percentage of 
heat sink required by the claims. 

On appeal Verdegaal improperly attempts to attack 
the status of the Stoller patent as prior art, stating in its 
brief: 

Verdegaal also introduced evidence at 
trial that the Stoller patent is not prior art 
under 35 U.S.C. §§ 102(e)/103. Professor 
Chisum testified that the Stoller patent, in 
his opinion, was not prior art. . . . This 
conclusion finds support in In re 
Wertheim, 646 F.2d 527, 209 U.S.P.Q. 
(BNA) 554 (CCPA 1981), and 1 Chisum 
on Patents § 3.07[3]. 

Appellee Brief at 27 (record cite omitted). Seldom have 
we encountered such blatant distortion [**14] of the 
record. A question about the status of the Stoller 
disclosure as prior art did arise at trial. Union Oil asserted 
that, even though the Stoller patent issued after the '343 
patent, Stoller was prior art under section 102(e) as of its 
filing date which was well before the filing date of 
Verdegaal's application. Professor Chisum never testified 
that the Stoller patent was not prior art, but rather, stated 
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that he did not know whether it was prior art. An excerpt 
from the pertinent testimony leaves no doubt on this 

Q. (Mr. Sutton): And do you know 

whether the Stoller patent is prior art to the 

application of the Verdegaal patent? 

A. (Prof. Chisum): I don't know that it is, 

no. 

We find it even more incredible that Verdegaal 
would attempt to raise an issue with respect to the status 
of the Stoller patent given that the case was submitted to 
the jury with the instruction that the original Stoller 
patent application was prior art. n4 Verdegaal made no 
objection to that instruction below, and in its appeal 
briefs, the instruction is cavalierly ignored. 

r>4 The jury instruction read: 

Stoller filed two patent 
applications -- an original 
application on October 30th, 1978, 
and a second on February 7th, 
1980. Under the patent laws, the 
claims of the 343 patent are invalid 
if you find that the original 
application (Exhibit BL) 
anticipates the process claimed in 
the 343 patent. 

[••15] 

In sum, Verdegaal is precluded from arguing that the 
Stoller patent should not be considered prior art. See Fed. 
R. Civ. P. 51; Weinar v. Rollform Inc., 1AA F.2d 797, 
808, 223 U.S.P.Q. (BNA) 369, 375 (Fed. Cir. 1984), cert, 
denied, 470 U.S. 1084, 105 S. Ct. 1844, 85 L. Ed. 2d 143 
(1985); Bio-Rad Laboratories, Inc. v. Nicole! Instrument 
Corp., 739 F.2d 604, 615, 222 U.S.P.Q. (BNA) 654, 662 
(Fed. Cir.), cert, denied, 469 U.S. 1038, 83 L. Ed. 2d 405, 
105 S. Ct. 516 (1984). n5 

n5 Union Oil also argues that Verdegaal's 
counsel misled the jury by its closing rebuttal 



argument: 

But I think it's important to keep in 
mind that [Stoller] couldn't have 
been a prior patent because it 
issued a month after the Verdegaal 
patent had issued. 

We disapprove of Verdegaal's tactic which would 
form the basis for a grant of a motion for a new 
trial but for our conclusion that outright reversal 
of the ruling on the motion for JNOV is in order. 

[••16] 

[*634] After considering the record taken as a 
whole, we are convinced that Union Oil established 
anticipation of claims 1, 2, and 4 by clear and convincing 
evidence and that no reasonable juror could find 
otherwise. Consequently, the jury's verdict on validity is 
unsupported by substantial evidence and cannot stand. 
Thus, the district court's denial of Union Oil's motion for 
JNOV must be reversed. 

Conclusion 

Because the issues discussed above are dispositive of 
this case, we do not find it necessary to reach the other 
issues raised by Union Oil. n6 In accordance with this 
opinion, we reverse the portion of the judgment entered 
on the jury verdict upholding claims I, 2, and 4 of the 
'343 patent as valid under section 102(e) and infringed. 

n6 It should not be inferred that all of these 
issues were properly before us. Union Oil appears 
to assume that on appeal it may dispute the 
resolution of any issue which is denominated an 
"issue of law" even though it was not raised in its 
motion for JNOV. This is incorrect. See Railroad 
Dynamics, 727 F.2d at 151 1, 220 U.S.P.Q. (BNA) 
at 934. 

[••17] 

REVERSED. 
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From Wikipedia, the free encyclopedia 

In data storage, disk mirroring or RAID1 is the replication of logical disk volumes onto separate physical hard disks in real 
time to ensure continuous availability. A mirrored volume is a complete logical representation of separate volume copies. 

In a Disaster Recovery context, mirroring data over long distance is referred to as storage replication. Depending on the 
technologies used, replication can be performed synchronously, asynchronously, semi-synchronously, or point-in-time. 
Replication is enabled via microcode on the disk array controller or via server software. It is typically a proprietary solution, not 
compatible between various storage vendors. 

Mirroring is typically only synchronous. Synchronous writing typically achieves a Recovery Point Objective of zero lost data. 
Asynchronous replication can achieve an RPO of just a few seconds while the remaining methodologies provide an RPO of a 
few minutes to perhaps several hours. 

Mirroring is different from file shadowing. 
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Explanation 

It is recognised that disks are an inherently unreliable component of computer systems. Mirroring is a technique to allow a 
system to automatically maintain multiple copies of data so that in the event of a disk hardware failure a system can continue to 
process or quickly recover data. Mirroring may be done locally where it is specifically to cater for disk unreliability, or it may be 
done remotely where it forms part of a more sophisticated disaster recovery scheme, or it may be done both locally and remotely, 
especially for high availability systems. Normally data is mirrored onto physically identical drives, though the process can be 
applied to logical drives where the underlying physical format is hidden from the mirroring process. 

Typically mirroring is provided in either hardware solutions such as disk arrays or in software within the operating system. As 
data is written to disk, the system automatically writes a second copy to one or more further locations. The system can either 
acknowledge that the data is safely written after one drive has confirmed a successful write operation or only when both drives 
have confirmed, depending on how critical data integrity is, there is normally a performance advantage in not waiting for the 
second write operation. Data can be read from either disk, and a high performance system would recognise which disk was in a 
better physical state to retrieve the data most quickly. 

There are several scenarios for what happens when a disk fails. In a hot swap system, in the event of a disk failure, the system 
itself typically diagnoses a disk failure and signals a failure. Sophisticated systems may automatically activate a hot standby disk 
and use the remaining active disk to copy live data onto this disk. Alternatively, a new disk is installed and the data is copied to 
it. In less sophisticated systems, the system is operated on the remaining disk until such time as a spare disk can be installed with 
minimum disruption. 

The copying of data from one pair of a mirror to another is sometimes called resilvering though more commonly it is simply 
known as rebuilding. During the rebuilding process, system performance is usually degraded as the disk system is fully occupied 
in copying data from one disk to the other. 

It is often misunderstood that mirroring of disks is a substitute for taking regular backups as it is incorrectly assumed that the 
only cause of data loss is disk failure. In fact the most trivial of user actions can delete data which then would need to be 
recovered, and in commercial operations it is far more likely that backups are used to recover from processing errors, user 
mistakes or vandalism, all of which are not protected by mirroring. 

Mirroring can be performed site to site either by rapid data links, for example fibre optic links, which over distances of 500m or 
so can maintain adequate performance to support real-time mirroring. Longer distances or slower links maintain mirrors using an 



http://en.wikipedia.org/wiki/Disk_mirroring 



9/10/2008 



Disk mirroring - Wikipedia, the free encyclopedia 



Page 2 of 2 



asynchronous copying system. For remote disaster recovery systems, this mirroring may not be done by integrated systems but 
simply by additional applications on master and slave machines. It is differentiated from a snapshot in that there are no remaining 
links between the original (or source) and the copy (or mirror). 

Other benefits of mirroring 

In addition to providing an additional copy of the data for the purpose of redundancy in case of hardware failure, disk mirroring 
can allow each disk to be accessed separately for reading purposes. Under certain circumstances, this can significantly improve 
performance as the system can choose for each read which disk can seek most quickly to the required data. This is especially 
significant where there are several tasks competing for data on the same disk, and thrashing (where the switching between tasks 
takes up more time than the task itself) can be reduced. This is an important consideration in hardware configurations that 
frequently access the data on the disk. 

In some implementations, the mirrored disk can be split off and used for data backup, allowing the first disk to remain active. 
However merging the two disks then may require a synchronization period if any write I/O activity has occurred to the mirrored 
disk. 

Other schemes 

Some mirroring schemes employ three disks, with two of the disks for the redundancy mirroring and the third to be split off for 
performing backups. In EMC nomenclature, the third disk is called a Business Continuance Volume (BCV). 

See also 

■ RAIDl 

■ Disk cloning 

■ Mirror (computing) 

External links 

■ Going the distance 

Retrieved from "http://en.wikipedia.org/wiki/Disk_mirroring" 

Categories: Computer storage 

■ This page was last modified on 2 September 2008, at 04:59. 

■ All text is available under the terms of the GNU Free Documentation License. (Sec Copyrights for details.) 
Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a U.S. registered 501(c)(3) tax-deductible 
nonprofit charity. 



http://en.wikipedia.org/wiki/Disk_mirroring 



9/10/2008 



